Korean patent issue No. 10-0293432 

> 

Titled In- plane switching mode liquid crystal display device 
Abstract 

A passivation layer and a gate insulating film of an in-plane switching mode liquid 
crystal display device of the present invention are made of BenzoCycloButene. An 
inorganic insulating film is deposited on the gate insulating film of BCB to improve 
insulation property, and the passivation layer is deposited only on a semiconductor 
layer of a thin film transistor and the gate insulating layer of a pixel region and not on a 
data electrode. 
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£ l(b)fe. S. Ka)^ A-A' -3 

105 : tO°1S^106 : ii^^ 

107 : -Hiefl*a^^-108 : ^He}*!^- 

109 : -§-#^110 : ^17)& 

111 : ^1271^-112, 113 : i^^^sj- 

115 : «}S.^]#120 : ILS.^ 

123 : Hfl# D ]-128 : -Stifle 31^ 

129 : ^z\i£b\%-130 : 



^e, -if dl-g- ^eflul^om -^—^7" ^ ^-^l ^tl ^-g-^lfe yVgVE^x)^^ ^31^^} (TFT LCD)°)] A i ifl£3^7> 
^^-Tfl Jl S^l^, -#7l$ TFT LCD<»lfe *1 °W 0 il (contrast ratio)7> »^s>fe £-*H7> 

t}. o)z]^}- &t%% tS^^l ^ S|), ^-ri^ol M^^e vflo].^ (twisted nematic) ^^5.-^1^1, , 9El.£t>f|<?l ( 

multi-domain) ^JLAl^l §-4 ^-Sr 7>*1 <H^S.s)%x\7} *\]<>V5\3L 7>*] <Hq$L*]&*\ 

S.±=- X\o^<^ n}-e}- see|.^Eai7l- x^>e)ji xt»xj-ol ^s-}^ -g-^l-i- Sfl^sM 



^•Al«]:2]-g- -a^s>7l 3lafl ^ll^sq^- nj-^. ifj-ij °1 <^ *j S. a| *1 <£! ^| ^Tjl aj-^ ( in plane switching mode) ^ °H£ A ] 
*&*\7\ JAPAN DISPLAY 92 P547, <a^-^-*) 7-36058, 7-225538, ASIA DISPLAY 95 

P107 ^1 ^ 



t^f^ b><^ ^-o], 7fll7l«-(10) SHI Hfl«a-^«>1 SMi^-g: ^*>^ TflolEafl^d) «J cllolK:lnflAl(2)ji).. 7\)o] 

EU1JA)(1)3|- ^^Tfl SfrdHlH ^-§-Ufl^l(3)3)-, >S-7l^ 71HEH1JA)(1)JZ)- D)) o) ^ afl A) ( 2 ) 2] JiI*HH «fl*l€ 

jgt}. £ l(b)°ll ^°], ^M^l^^ ^U 7 1^(10) $H1 ^^-E|<H 7)lolE U fl^(l)j2). TflolE 

^(5)^-, 7flolM^^-(5) flofl 7l)olE^oje}-(i2)4, ^ltb 7fl°lS^^^(12) <§^*l •JKtsil* 

(15)*k -8-71 ^-£^#(15) $H <8^s|ol ^°1e1b1)^(2)^- c-Ho]e1^C8)^ ^ ^^lfe 4i^l^-(6) ^ H^l 
°J ^(7)-2.^. ^^tf. s^^i-fl^l ^?^(9)^r ^]17l^-(10) #H ^^-^ol ^-#a)|x1(3)o)l ^^S]t^ c]]o1e)^- 
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(8)-g- /l|o)M^<a5|-(12) 4H 31*1 = W)°f| a.^eV(20)-8: ^H^*!^ 

ft] *S..5)1#(15) SHl^S D^ol Sl-S^, *fll7l*(10) influx 23a) »1 S^^ol 9l r ±. 



JH|27lJfr(ll)<*l|fe ^l-^E^^^F:]. ?flolEHil^(i) ( rl]olF^Hl)^(2), ^flfl^i(3) &*\3. ^<=>] Aflfe TjJ-g- Bj-xlsVfe.^ 
^(28)<>1 ^- ^ °fl €3^)E|4H29) $5 ^l2ufl^e}-(23b)ol 5£^, a(l7l*(10) 

^ ^|27l*(ll) A}«>Hfc oP^*,(30)o] qq^o) ^c>. 

**^(9) *}°H 71^(10, Jg*B«- ^^^l7> t^t*. "Wl, ^*(30) ^} Bfl*M ^S-^7} -#71^ 

^#7fl# "44 *l*l*M) ?]^, =l £4 011^^(30)^ *fl<H*MI ^r+. 



•8*3*1 ^J^tt-*! q^JM^l^Hfe ii^5h(20)oi .^171^(10)0)1 ^*sq<>l 55^1 m^-ofl. -8-71* jum- 

(20W ^M^l ejti-t- «M ^)clEl^(8)^- ^**i^(9) *W*I ^^1^1 M] 7 ) 7 } ft^t;}?]} ^4. n|.S|.Al, TJE^ofl 
q-El--^ 4^ 3<>1, ^H^^e] ^oflnj. jiJ:oV(20)l- ^*}^ «ti^#(15)-ir iLi*|-fe ^(8, 9) 

^l 0 -! ^ #31 °1 *fl7l7> Tl^M °*7l nfl-g-ofl ^^ov-g. ^ ^ oi^) :gnj.. 3^4, -tf7l^ J±:£°}-(20) °1 ^l^r °> 
3000 A«l7l wfl^ofl, ^l«ll^s}-(23a)* JEi^-i: *II »fl*J^(23aH ^>7> ^4. o}?.^ <3-7.Hr ^7]^ ufl 

^(23a)* 7l7fl^?l ifr^ o_S nfl*^ «fl, HD*Bj-(23a)«fl Hfl**^«>l 333*1 ^^°] ^^Ml =H 

^^(disclination)ol -$7l^- Q^l*] €4. 



Ji3LBi-(20)-n)- 7)lc.lE^^HV( 12 )-g. ojuj-^ SiO x M- SiN x <4 ^ ^7] -§-ig. o]^o]^ ojn}-. n}?}*!, Ji^sh 

(20)^4- 7flfm^°3^(12)-8r «fl 41 -3^^171- *^»>7ll4 «l**>7l nfl^ofl, «T-5VE ^AE)f afls^ tgMol JijM3>(20) 

* <fl W nflofl 711o1e^^bV(12)£ oll^Elfe <£<>] *\^r tt^^Tfl ^7lX) ^4. 

-#71^- iL^sl-(20)^ SL&a] 3fl^(pad)« ^-€«j-7l $]is)l, TflolM^^eT-C^)^- JLtHoil^ *llo>^ ^1^:, ol^l^: 

7lHi=^<S 5K12)^1 ofl^^r 7)1^1 E^cgoV ^^ofl 71-7^^4. ^ ^o] , >IMS ; 3gB|-<Sl Tfl^S^ 

<>H c 1^7)l €4. <^l-i- lr^, 71101^^1^0.^. Cr-i- A>-g-^.^ ^-?-<Hl ^>7^ Tfl^l S^^sJ-O-1 ;g*Hl 0 -)3fl 7|| olM 

?3^<H Tfl^lS^C^^, 7llolEallAj)o)i ^-Ajci x£^§cK 

r^ol, cq= 4000 A °-l .^1171^- ^6)1 Til ole^^ei-ol ^--i-^ ^oil£ 2i#5q7l nfl^-ofl, ^^-(8, 9) A>ol 

»V^ol o) ^J7X> ^ 7l#^ 4^1 

^■ t ?>*l- < ^ ^l-r 0 !^ -n-7l^«£|Bi-o] ^|2:A>ol §s.if-€(BenzoCycloButene)-2.S. 

J13:^ ^HS^sM: BCBS. ^^s>^ ^ Al-ol^l q^Si\ ^7l» 3/)l 



^-7l§}- S-^-g: ^^7l ^Sfl, -a- ^tgoll tr}-& ^7]1«H! Qfl^^A^j-^^ ^1171^; ^ ^1271^, -tf7l$ 11171^: ^ofl 

Ul)^€ TflclJEaflA} ^ EllolElHIlAla!!-, ^71^ Tflol E BflAliq. cfl Oj ^ Ofl Aj S^^-ofl M]l^l^ ^Hj-E^^)^^ 
4, -8-71^ /fl^ElullAj^ Sg^s^l Bfl«g^ ^jo]Ej^ ^ ^ 7 1€ ^■^mSa^l^El 41 ofl BCBS. 

ol^l jULizVnh -a-71^- ^1171^ ^sllo)l ^.^a^ ^liull^^l-, ^l27l^-oil ^Ajs) t?« D ||Ee)A4 *\]2?) 

$ ^AlHl 'Sel^El^, ^-71^- ^Bl^&l^ 4| 6|| jes£ ^l2Hll^5l-4; ^7lt!- ^171^ ^1271^ *}<>} 
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tiVDV^-uH^i^fe *fll4# 4^1 *§ A 34 7114^-444, ^7)^. ^o)e^ o]oil *§^4 44-£ £#4 7l]°l.e4444, 
#4* ^HS*|<84 ^ofl ^Aj^ lfrS^n^^, -^7]^!: <&£*fl* 4°U *S^4 4i^4.4 3! ^efl^l^o.^. ^44. 

BCBS. 4-^4^ ^17114-^444 siOxM- SiN x ^4 4-T-44 *l27lHH^44^-3. ^4 44^444 

■fr BCB44 ^44?)1 £S44 nfi^o)], #47114.^444 a ^ol ^^Tfl P\o] 4-°-l ^7> *fll7l^ ^ 

^1 J±4 4^1 44. 

BCBS 4-¥-44 J5LJl4£- ^S^ofl ^sfl £S44 t>fl^-o)l, iflolel^sq. -^<a$ JfTpL ^d€4. 44*1, >a- 
4^ J2_8H*M 44-^4^44 7flo|E Q<£i$ 4°H4 S.IL£\ 3L 4444.4 44^r £i44 &^r4. #4 

^ifr 44 ^6], ^o]EaJ<gBV^- 5.-^ BCBS. Si°_4, iL3-4 7fl4S444 ^ s}4-I- B 

CBS. £S^r ^ 4€- ?A£r -"M4\2.3. =r -5L &4. 

^44 t 1 ^ ^ 4-8- 

44, 4^f* £4-§: 4^44 "£4°fl 4-1- flS^iM 4 4 a *1 44 -5" -*d^i&4. 
5. 2 b 1*:44 7411^444 4^- 4^144 44^4444 44^44. 

444 ^43144 44X4444 sg^S.^- 5L 14 ^44-4 nfl^l, 44i4 4^ ^§4* ^SN-aZ. 2* 

£44 44 ^4, *Hl44(110) ^l^r 7114^44(105)4 ^ : §-44(109)4 ^§444 4^, ZZ. 44 afliXl 

4^=4.44(113)4*1127114^.444(112)4 4444 44. ;HHs#^-(io5)4 -§^-44(109)* ^444444 

^sfl Al, Mo, Ta A1^4 ^§-4 ^--gr 4 3000 A °-1 <»1444 ^44, 4U»M B}-(113) 

£r ^44 ^^(BenzoCycloButene)-!: ^4S^ (spincoating)4-4-2-S. £^44 *j^4. 7fl27l)4H4 
44(112)^ SiN x 4 SiOx^ ^41-1: CVD( Chemical Vapor Deposition) "8" "3 4 4«fl 4*44 44^:4. 
-fM-gr-y BCB-fer i??SS*34 <i|sfl ^ 2500 A ^| ^1^- 71)0] M^l^(105)4 ^"¥^^-(109) ^^p]} Si5q7l nfl-g- 
ofl, 7fl^M^(105)JB)- ^-f-^^"(109)^ ^Hli »?-*r51 n S^^l ^sMl ^^€4. 3. ^£^1 

-¥-711:5. ol^cH^l ^]27flolM^°5s>(112)-i- ^12t11o1e^o4oi-( 11 2)^ s§l!:«|-7fl ^^^1 

4. ?))olE^cgui.( 11 2, n3)o] 3g^7)i ^-^^4^ ^^rS'Sloil 44«fl «>4 **^U09) ^<»1 7flois^<a 
4(112, 113)«>1 ^li7i*(iio) ^4 ^^4(H2, 113)^.4 S-Tfl ^€4^ ^^1 1 &4. ^i^tl^M 

7lt^ ^<aB|(112, 113)ofl ^12} ^)7l7l- a)=«ll7<lfe ^o] «J-t;1^4. 

*\}27\}°]^<&^ai2) *£^|^(115)»1 ^^4^ Xi4. ^£^1^(115)* ^^^(channel layer)^^, h] 

^^^e)^(a-Si)!: CVD^gtLS. ofl^s>^ ^^g;4. £^°H^ 44^*1 StSfit^^-. »&£^^(115) 

^ol]fen + a-Si-2.^. ol^o^ j2.Blss»^ol ^^S|<H Si4. ^-4^-^#4 ^l27fl <>1 E ^<§4( 112) SHlfe ^^^^-(1 
06), =^1*1^(107) ^ c-))o]e]^(io8)^ ^^4^ Sl4. i^^-(106), J£efl^I€^-(107) ^ ^*>1^^(108) 
^ ^4el«y B o V ^°ll ^sfl 4#€ Al, Cr, Ti, Alf"^ ^ 4 lOOOA^ ^44* °H ^^^4. a*. 

44'fl^l 4i^^-(106), ^■Slj'a^^-dO?) 31- ^ol4^(108)<q -^^loll r=)lo}4ui)^cl 

^€4. 



^£^11 #(115)5)- 7l]27fl^E^^4(112) ^°ll^r JiJL4(120)ol JE^sM Si4. JiS. 4(120)* BCB* ifl3g«W 
£It}^ ^^LJg., ii^(106), = iHl?l^(107) ^ iflolE|^(i08)^ ^4 4 1000 A4 

^^9^4. 44^1, -^-4?!: Ji3:4(i20)ol «}-^sil#(ii5) 44 ^l27flois^°i4(ii2) ^<^^ c)lo]e|^^-( 
108) 4°fl^ ^^44 &fe4. =l ^4. 014 4^4(108)^1 #44 444^ ^I«1e|^(108) 4^1 Ji^-44 4#4 
4 2i4 ^ell4 4^a4^Hl 4*11 4 ^144 #^7> 44^4. n^s-s.. 4^^-44 ^P-g-^fi.4 ^44 
-&44-S: ^ 4^11 44. x\]2z^<% s>;b4^4 iL^4-& 0 ll4"t- ^^-7> si7l nfl^-oll, ^?-)H 
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ofl, ^ S^-§- 7-^1- ^ &7fl #4. <>14 -8-71 « ^^(120)* 1000A Ji4 3* 4"fe #^ 7}^-44, 



lEijHfe x+^-vfl^q &&44r. JIJl^M 120)4 ££ ^F°)l *(l7lMm^Si*Kll3), *|27lMHal<3eKll2) ^ JS-J:4a 
20)-g: °11^)44 nB = <g°1-i: -2_-£-$l-4. 44vl ^^-2-^^ #?D«>1 ^J^lliM ^.^S. 4 7)1 

<34-g. of|ig£ 44 ^.Jl^-i- 3H1 4*1) ^IS^o] #4 *7l n)|^l ^isal-g-o] tf)3- #4^- ^nf 44 

4 ^-§r4 ^€4. 



*fllH)l*J4(123a)£: ^1171^(110) #*IH ^44 .£^44 5^4. Hl|^4_2.S£r ^a>^ o_S. #4 °H^(polyimide) 
^--gr PVCN(polyvinylcinnamate)31 #^844 «4-a-^(polysiloxane)7|l W4 33r-8r ^-«flr-§-^ 4-§-^:4. 

^4 £4 BCB# iLJL4(120)-2.S 4-8"4^ ^-^oflfe ul]^gi-6)l t&*\7\ ^-$44 H^], ^^3*^ *-S. 'fllfrHH* 
* S^fc ^ -foflS- n H*«a°^ol &4 nfl^-ofl Sj.^6|l j^o] ^J7lfc 3i4 #444. 



afl«J=BV(123a) -S-sL ^-«}-g-^ 4-&4fe ^-f^llfe nfl«^«4| 4^4 ^ H***^ ^4*4- 

Hfl^4°H ^H"*** 3i44^r ^4 ^HV^ #4 ^4 ^o. 3. ^^o)) 44 ^#^4 ^444 nfl-g-°f|, 

7W?1 e1«J* 4-8-18-i- "fl afl^^l 444 ^^7]7> ^4^ ^7fl» *fl££ ^ 55l7fl 44. 



/Hl27l^(lll)o)l^ XM^m^ EflolEH-a, ^ «| EVE ^E^^ El ^4^- ^4 A)] 3}-§- #444 

M4^(128)7l- $^5] 4 S>io.4,rx44 ^?^Kj#(129)ol ^44 5U4- **MS«^(128)fe ^44^#«*oll 
4*fl 4*4 04444 C r0x44«: °H444 ^^^4- ^e^El*(129)oll^ R, G, B%-°] 1%^}^ ^ 
5514. ^e^e]#(129) ^<^lfe #e)°l°lS4 Mr^S, <>}^o]^ ^2Bfl* c t :B |-(123b)fl ^ ^'JJolH- * ^ 

S^Hl olsj) ufl^wj-^ol ^>g^4. atb, *fl 171 #(110)^1- ^I27l^-(111) A>olofl^ on^jol ^ojsqol 

^^(130)^1 waw. 



^•71^: H>sf $<>1 ^ ^r^sl ^^Tflwj-^ ^^S^l^HMI^ iiJ:e]-(l 20)^1 S>£.s]|#(115)i|- S)-^^^ ^l2»l^S 

^^BV(112) ^^1^ £15)^ &7l K|)€-ofl, ^^Bfl^^^l°fl TlfiJ o)J^7\] ^4. cflolEl^ 

(108) ^.3lH 1 Hl20)ol i^Slol oix] <$7] nfl-g-ol] rp.^.^.g.^. nfls. ^^•^ oi^) ^4_ 



^71^- ^ oil *1 ^ ^.^eV(120)ol >S:£sfl#(115)^- S>i<3 °-l 'll27llolM^<S[s?-(112) ^ofl £.^5q<>l °X aJS 
5)1^(115) ^<H1^> J£^sH= 7>^«l-4. ?fl<>l =^^(112, 113)-§- BCB4 ^-7l^^Bj-Sl °}^-2] 

-$i>}3. jl^bK120)* bcb* ^ma*l?h >]lou=^i^HV-i- ^-7i^^^A5. o)-^oi^i ^4 

JL iL3L°!-(120)-ir BCB-S. *8^]*Hr 53 7>^*)-nl, 7)1 o] E^<gpj-£. BCB^. »1 =-ol^l cVoJo^ ^,0.^. ^ ^| 4 JZ 



^4 

-a- ^<^sl ^^d7-llw>4 on^ aA ]^.^j fe ^li7)lolE^<g4ol ECBS, 0^4^ =l 40I ^4 g-is. ol-f-4^ 4l7llolE 

^^4°1 Si7l n))^4, tiHh^^M ^^*>^ €4. tttt fl^l 7floie^^44 <=^ 7 i. 

#«|)6|| Ul«H aj-o>^4. □LBjS.S. ^^4°H ^Sll TiTflel ^)47l- ^4^1 ^7l nfl£-°f| ^.^^ ol^) 

44. S-^r. 4014^ 4611s. riseh^l ^^44 Si4 ?*7l n?l-g-ori, ^^<33-4 43- ^#£4. 



-if-*) 10-0293432 



(57) 3^-4) 

#71$ ^u^-a* ^12^4; 

^l^l Sfl°H. #7l?> ^l^ol -g-Jf^olji ^12^1^1 ifl«lE|^?! S^HH* 0 -^^l# 

Xl°H. -*7l$ 2^l2^^#ol -fr7l-§-3. ol=-ol^l s^)o S fl^Tflig-^ q^aAi^i. 
^T 1 "* 5. 

floW, #7)$ -fr 711^1 «2:Al-<»l#S^-€<BenzoCydoButene)$l 7 A% ^-S-S. s}^ fl^Tfl^ ^^5>1 

#*1. 

6. 

^1171* ^ ?^27]^; 

#7l$ ^ll7l*o(l #^o.5. Hfi^jq©! s^cgM-g. ^filS}-^. TflolEHfl^ « Ef)<>-|EjHf|AliJ).; 

-#71$ THolSall^^ ^lolEj«l|-gSl JH^g-ofl Bfl*l£ "T-SVE^liElSl-; 

#7l$ sl-i^^iiHi hU^sH < Jl7}s>fe ^1^1; 

#71$ Sfl^El °)of\ ££g -^71 #S ja-^ST-O] Tg^SjJL, -#7l$ J£±S|-£| ip7(|7> #7]^. - 

^1S> $!-§- ^-^ Sfe sj^l^ ^S^l^l. 
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St 1 * 7. 
8. 

St 1 * 9. 

*|8H-«* ja°H, ^M^iE^h 
3^*8" 10. 

*fl9«<Hl &<>H, ^7]^ ?l]olM^<a^ ^o)l ^J-i: S-^jiliS. sKr 3*WIHH* °-3 3} 2*1 ^1 . 

3^*8" 11. 
*i|6*J-°)l &°H, 

#7]$ ^1171^: *1*1H £3L€ ^liafl^^M; 

A J-7l$b *fl27l^ 3l*lH ?Hl2Hfl^s!-J+; 

^11171^ j$27]& ^>°H1 0 -V<^-8r ^7>jt it^sVfe ^ oi-fe ^^fl*-** ^Jt^*]. 

3^*8" 12. 

*fll7l# ^ ^)]27]^:i4-; 

^7]t ^(Il7lj0-O|) ^3% O.3. n<££\°\ TIHSHI)^ ^ 3) °1 ^ "fl ^ ! 

*Hl7l# ^o)l TflolM^^, >|17l* ;£*lH £11 -fr7l*3. °l-f-<>l3i ^ole^cgBi-iq. ^^j. t]\o)e^ 

^7RV S}-^ <*> ifH BHISl^ ^^74)* °}7>S>^ z\o)s. fl^U"*! 4WE.*]&*). 
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13. 

*fll2*<Ml $}<>H, -H-7M-01 «a^> 0 lSS.-!?-€(BenzoCycloButene)?] ?}-§- .2-3. flSWIlM 

14. 

*i]i2*J°T| sH-H, *\]°]^^ s-S-^tl ^3-2.3- ^fe fl^nM •^x-'-Wl. 

H^U- 15. 

16. 

^^•^•17. 
^112-sj-i 9X°)*\, 

-3-71^ ;H|i7l% ^^/.i as:^; 

^•71^!- ^1271^- ^jflon ^12«1|* C | : ^; 

-y-71^- ^|l7l*jq- ^1271^- A>olofl tg^lg ^^*-§: ^7>3. S^fe 3* ^8.2.3. ^7-)}^] <z>^&*\?&*). 

18. 

^U^l^ ^ ^]27l^J!)-; 

^7\% 7fll7|^: ^ofl t§^£ 7JMSX|^J!|-, *f|l7|?l; ^«0«H| *[*|*| -3-711-S *|-^0^ Tfl^E^^el-j!}. ^- 7 |^. 

^EUll^aq- ^ol^Hll^fi] JE^if-g-Oll afl^^ 31*1^ ^, 

^•7ltb s}^<3<ai]H ufllsH ^^7-)l* °l7f^ 
^t 1 * 19. 
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*i|18*J-ofl -$7]$ $-7}^°} ^A}°l#5.-?-<a(BenzoCycloButene)'?] f^ii S^WIHH 

^18*J-o)l 5a°H, ^71^ ^o] cflojEi^ g ^^91 *%±3. f>}±= ^^A 1 ^S^Wl. 

a||18fl-°1| 5U°W, -$7)-& ^H-^^ SHI Ik^-ir ^7}5L i^j-fe f^AS Sj-fe 

22. 

^l21*J-ol) flo^, Aj- 7l ^. ^<aoVo] a.^ajcgeVol ^.j- ^ g>fe "Jj^SAl^l. 

^J-T 1 ^- 23. 

*ll22«<H &°H, -#7l^ TflolM^^^J- ^.Jiej-o] ^J-i- s.^ o_ s fl^WI*-*! ^&^*]. 

24. 

^3'J-oil 5fl°W. ^-71^ ^*)17> ^-g^ 3J-§- m= 3^*1 ■JM ^it^*). 

all 18*8-o|| 5fl°W, 

-#7l@ .2.3: ej- ^ofl ^2.Q ^IllHl)^^; 
<$7}® *\}27}%: ^ 1-^01)^^^ ^tfq 

^•7l?b ^1171^ ^27l^A}ojo)| tg^jg ^7>S i^fe ^ ^^l^ 3 . 
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